Germinal center-associated nuclear protein (GANP) is involved in mRNA export of Shugoshin-1 required for centromere cohesion and in sister-chromatid exchange.
Germinal center-associated nuclear protein (GANP) is a 210-kDa protein that is upregulated in rapidly proliferating B cells. GANP contains regions for RNA-primase and minichromosome maintenance 3 (MCM3)-associated activities, as well as a Sac3-homology region, which is associated with mRNA export in yeast. Here, we examined the role of GANP in mRNA export and cell proliferation in mammalian cells. The ganp small interfering RNA (siRNA) induced cell-cycle arrest at the G2/M-phase, but increased abnormal chromosome alignment of metaphase chromosomes and cell apoptosis in HeLa cells. These changes were not associated with either the abnormality of the spindle assembly checkpoint or the expression level of cohesin. ganp siRNA disrupted the assembly and localization of cohesin at the centromeres in metaphase cells, which is a quite similar phenotype caused by Shugoshin-1 (Sgo1) siRNA-treatment, which was reported previously. ganp siRNA did induce a selective decrease in Sgo1 transcript levels in the cytoplasm, resulting in a lack of cohesin at the centromeres in metaphase and premature separation of the sister chromatids at mitosis. GANP lacking the Sac3-homology region caused the dominant-negative effect with similar abnormalities and impaired mRNA export. Thus, human GANP is critically involved in cell proliferation at the mitotic phase through its selective support of Sgo1 mRNA export.